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1
LID BOX JOINING STRUCTURE AND
JOINING METHOD

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a National Stage of International Appli-
cation No. PCT/IP2013/050043, filed on Jan. 7, 2013, which
claims priority from Japanese Patent Application No. 2012-
020217, filed on Feb. 1, 2012, the contents of all of which are
incorporated herein by reference in their entirety.

TECHNICAL FIELD

The present invention relates to a lid box joining structure
that joins a lid box to a side outer panel of a vehicle body and
a joining method thereof.

BACKGROUND ART

In general, oil or electric power is supplied to an automo-
bile or an electric automobile through a lid box provided in an
outer panel (particularly, a side outer panel) of a vehicle body.
The lid box is separated from the outer panel of the vehicle
body, and for example, Patent Literature 1 below discloses a
technique of joining the lid box to the side outer panel by
spot-welding.

In the spot-welding, as illustrated in FIG. 6, a welding gun
150 and a back electrode 160 are used, a joining surface of a
portion 112 made by bending a side outer panel 110 in the
vehicle inner direction is pressed by the welding gun 150 in
the direction indicated by the arrow of the drawing, and is
spot-welded while completely coming into close contact with
a joining surface of an edge 132 of a cup-shaped lid box 130.

CITATION LIST
Patent Literature

Patent Literature 1: Japanese Patent Application Laid-
Open (JP-A) No. 11-254979

Patent Literature 2: Japanese Utility Model Application
Laid-Open (JP-Y) No. 01-109426

Patent Literature 3: Japanese Utility Model Application
Laid-Open (JP-Y) No. 03-094322

Patent Literature 4: Japanese Patent Application Laid-
Open (JP-A) No. 61-064535

SUMMARY OF INVENTION
Technical Problem

The joining structure in which the joining surface of the
side outer panel 110 and the joining surface of the lid box 130
completely come into close contact with each other is suitable
for spot-welding, but is not suitable for laser-welding. This is
because a gas is generated by welding during the laser-weld-
ing. However, in the joining structure in which the joining
surfaces completely come into close contact with each other,
the gas discharge path may not be ensured. As a result, there
is a concern that sufficient welding quality may not be
ensured when the joining surfaces are joined to each other by
the laser-welding according to the above-described conven-
tional joining structure.

The invention is made to solve the above-described prob-
lems, and an object thereof is to provide a lid box joining
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2

structure and a joining method capable of ensuring sufficient
welding quality in both spot-welding and laser-welding.

Solution to Problem

A lid box joining structure according to the invention is a
lid box joining structure that joins a lid box to a side outer
panel of a vehicle body, wherein a joining area where a
joining surface of the side outer panel faces a joining surface
of'the lid box includes a first area where the joining surface of
the side outer panel and the joining surface of the lid box
come into contact with each other and are supposed to be
subjected to spot-welding and a second area where the joining
surface of the side outer panel and the joining surface of the
lid box are separated from each other by a predetermined gap
and are supposed to be subjected to laser-welding, and
wherein the spot-welding is performed in the first area or the
laser-welding is performed in the second area.

In the lid box joining structure, since the first area and the
second area are provided in the joining area where the joining
surface of the side outer panel faces the joining surface of the
lid box, the joining states respectively suitable for the spot-
welding and the laser-welding are realized, and hence suffi-
cient welding quality is ensured in both the spot-welding and
the laser-welding.

Furthermore, the separation distance between the joining
surface of the side outer panel and the joining surface of the
lid box may gradually increase from the first area toward the
second area. Further, at least one of the joining surface of the
side outer panel and the joining surface of the lid box may be
provided with a step portion, and the first area and the second
area are separated from each other by the step portion.

A lid box joining method according to the invention is a lid
box joining method of joining a lid box to a side outer panel
of a vehicle body, the lid box joining method including:
causing a joining surface of the side outer panel and a joining
surface of the 1id box to face each other so that a joining area
where the joining surface of the side outer panel faces the
joining surface of the lid box includes a first area where the
joining surface of the side outer panel and the joining surface
of the lid box come into contact with each other and are
supposed to be subjected to spot-welding and a second area
where the joining surface of the side outer panel and the
joining surface of the 1id box are separated from each other by
a predetermined gap and are supposed to be subjected to
laser-welding; and performing the spot-welding on the first
area or performing the laser-welding on the second area.

In the lid box joining method, since the first area and the
second area are provided in the joining area where the joining
surface of the side outer panel faces the joining surface of the
lid box, the joining states respectively suitable for the spot-
welding and the laser-welding are realized, and hence suffi-
cient welding quality in both the spot-welding and the laser-
welding is ensured.

Furthermore, in the causing the joining surface of the side
outer panel and the joining surface of the lid box to face each
other, the separation distance between the joining surface of
the side outer panel and the joining surface of the lid box may
gradually increase from the first area toward the second area
or the first area and the second area may face each other while
being separated by a step portion provided in at least one of
the joining surface of the side outer panel and the joining
surface of the lid box.
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Advantageous Effects of Invention

According to the invention, it is possible to provide a lid
box joining structure and a joining method capable of ensur-
ing sufficient welding quality in both spot-welding and laser-
welding.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 is a view illustrating an oil supply portion provided
in a side surface of a vehicle body according to an embodi-
ment of the invention.

FIG. 2 is an enlarged view of the oil supply portion illus-
trated in FIG. 1.

FIG. 3 is a cross-sectional view taken along the line ITI-IIT
of a side outer panel and a lid box illustrated in FIG. 2.

FIG. 4 is a view illustrating a state where a separation
distance between a joining surface of the side outer panel and
a joining surface of the lid box is uniform.

FIG. 5 is a cross-sectional view of a side outer panel and a
lid box according to a configuration different from FIG. 3.

FIG. 6 is a view illustrating a lid box joining structure
according to the related art.

DESCRIPTION OF EMBODIMENTS

Hereinafter, a preferred embodiment of the invention will
be described in detail by referring to the accompanying draw-
ings. Furthermore, in the description, the same reference
numeral will be given to the same component or the compo-
nent having the same function, and the repetitive description
thereof will be omitted. region

Hereinafter, a lid box according to the embodiment of the
invention will be described by referring to FIGS. 1 and 2.
Furthermore, the coordinate axis of the drawings is set based
on the vehicle, the X axis indicates the front to rear direction
of'the vehicle, the Y axis indicates the left and right direction
of'the vehicle, and the Z axis indicates the height direction of
the vehicle.

Asillustrated in FIGS. 1 and 2, the side surface of a vehicle
body 1, that is, a side outer panel 10 thereof is provided with
a lid box mounting portion 20 used for, for example, an oil
supply operation or an electric power supply operation. The
side outer panel 10 in the lid box mounting portion 20 is
provided with a substantially circular opening 10a, and a
cup-shaped lid box 30 is joined to the edge of the opening 10a
in a direction from the inside of the vehicle body. More
specifically, the edge of the opening 10a of the side outer
panel 10 is provided with three tongue-shaped portions 40A,
40B, and 40C, and the lid box 30 is joined to the tongue-
shaped portions 40A, 40B, and 40C. The tongue-shaped por-
tions 40A, 40B, and 40C are provided at the substantially
same interval so that the tongue-shaped portion 40A is pro-
vided at the position (the position of twelve o'clock of the
clock) directly above the circular opening 10a, the tongue-
shaped portion 40B is provided at the right lower position (the
position of four o'clock of the clock) toward the opening 10a,
and the tongue-shaped portion 40C is provided at the left
lower position (the position of eight o’clock of the clock)
toward the opening 10a.

Hereinafter, a joining structure 50 of the lid box 30 in the
tongue-shaped portions 40A, 40B, and 40C of the side outer
panel 10 will be described in more detail by referring to FIGS.
2 and 3. Furthermore, since the joining structure of the lid box
30 is the same in any of three tongue-shaped portions 40A,
40B, and 40C, only the joining structure of the lid box 30 in
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the tongue-shaped portion 40A will be described, and the
joining structures in the tongue-shaped portions 40B and 40C
will not be described.

As illustrated in FIG. 3, the edge of the opening 10a of the
side outer panel 10 is curved in the vehicle inner direction (the
Y direction of the drawing), and the end of the edge thereof'is
provided with the tongue-shaped portion 40A. The tongue-
shaped portion 40A includes a position regulation portion 42
that extends downward in the perpendicular direction from
the end of the edge of the opening 104 and a joining portion 44
that is narrower than the position regulation portion 42 and
extends from the position regulation portion 42 toward the
lower side and the inner side of the vehicle.

Meanwhile, the edge of the lid box 30 is provided with a
joining portion 34 that is a portion joined to the joining
portion 44 of the tongue-shaped portion 40 A and has ajoining
surface 34a facing a joining surface 44a of the joining portion
44.

The edge of the joining portion 34 is provided with a
contact portion 32 which is a portion contacting the position
regulation portion 42 of the tongue-shaped portion 40A and
extending upward in the perpendicular direction. Further-
more, since the contact portion 32 and the position regulation
portion 42 are employed, the contact portion 32 of the lid box
30 contacts the position regulation portion 42 of the tongue-
shaped portion 40A of the side outer panel 10 when the lid
box 30 is positioned with respect to the side outer panel 10,
and hence high positioning precision can be realized.

A portion 36 at the outer edge of the contact portion 32
follows the curved shape of the side outer panel 10 so that the
gap with respect to the side outer panel 10 has a substantially
uniform gap width. Further, a portion 38 at the side of the
body (at the opposite side of the edge) of the joining portion
34 extends in the vehicle inner direction (the Y direction) so as
to have a cup shape.

Subsequently, a positional relation between the joining
portion 44 of the tongue-shaped portion 40A and the joining
portion 34 of the lid box 30 will be described in detail.

As illustrated in FIG. 3, the facing surfaces between the
joining portions 34 and 44 in a joining area S formed between
the joining portion 44 of the tongue-shaped portion 40A and
the joining portion 34 of the lid box 30 are not completely
parallel to each other, but are slightly inclined. Specifically,
the distal end of the joining portion 44 of the tongue-shaped
portion 40A is completely joined to the joining portion 34 of
the lid box 30 so that a separation distance d1 between the
joining surface 444 and the joining surface 34a of the joining
portion 34 of the lid box 30 becomes 0. Meanwhile, the
proximal end of the joining portion 44 of the tongue-shaped
portion 40A is set so that the joining surface 44a and the
joining surface 34a of the joining portion 34 of the lid box 30
are separated from each other by a predetermined distance d2
(for example, 0.4 mm). As a result, the separation distance
between two joining surfaces 34a and 44a gradually
increases from the distal end of the joining portion 44 of the
tongue-shaped portion 40A toward the proximal end thereof.

That is, the separation distance between two joining sur-
faces 34a and 44a in an area (a first area) Al near the distal
end of the joining portion 44 is 0 or so short as to be substan-
tially 0. For that reason, the area Al is suitable for the spot-
welding capable of realizing high welding quality when the
welding subjects contact each other.

Meanwhile, two joining surfaces 34a and 44q are separated
from each other in an area (a second area) A2 near the proxi-
mal end of the joining portion 44, and a gap is formed ther-
ebetween. For that reason, the area A2 is suitable for the
laser-welding capable of realizing high welding quality when
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a gap exists between the welding subjects. That is, since a gas
caused by the laser-welding is discharged to the outside of the
joining area S from the gap, high welding quality is realized
compared to the case where no gap is formed.

Then, in the joining structure 50, the spot-welding in the
first area Al or the laser-welding in the second area A2 is
performed.

That is, according to the joining structure 50 of the lid box
30, since the firstarea A1 and the second area A2 are provided
in the joining area S where the joining surface 44a of the
joining portion 44 of the side outer panel 10 and the joining
surface 34a of the joining portion 34 of the lid box 30 face
each other, the joining states respectively suitable for the
spot-welding and the laser-welding are realized. Accordingly,
according to the joining structure 50, it is possible to ensure
sufficient welding quality in both the spot-welding and the
laser-welding.

That is, in a case where the lid box 30 is joined to the side
outer panel 10 of the vehicle body 1, the joining structure 50
is formed by firstly causing the joining surfaces 34a and 44a
to face each other so that the first area A1 and the second area
A2 areincluded in the joining area S where the joining surface
44a of the joining portion 44 of side outer panel 10 faces the
joining surface 34a of the joining portion 34 of the lid box 30.
Subsequently, since the spot-welding in the first area Al or
the laser-welding in the second area A2 is performed, suffi-
cient welding quality can be ensured.

For example, in a case where the lid box joining process is
performed by separate factories, the factories may have dif-
ferent facilities. That is, one factory may have a facility only
for the spot-welding and the other factory may have a facility
only for the laser-welding. According to the joining structure
50, sufficient welding quality can be ensured in any one of the
spot-welding and the laser-welding without performing mold
plating in each factory.

Meanwhile, in the joining structure according to the related
art illustrated in FIG. 6, since the joining surface of the side
outer panel 110 and the joining surface of the lid box 130
completely comes into close contact with each other, no gap
is formed therebetween. Thus, this state is suitable for the
spot-welding, but is not suitable for the laser-welding. Fur-
ther, as illustrated in FIG. 4, in a case where a joining surface
144a of a joining portion 144 of the side outer panel and a
joining surface 134a of a joining portion 134 of the lid box are
completely parallel to each other and a gap of a uniform
separation distance d3 (for example, 0.4 mm) is formed ther-
ebetween, the laser-welding is suitable. However, since the
joining surfaces 134a and 144a do not contact each other, the
spot-welding is not suitable. That is, in the joining structure
illustrated in FIGS. 6 and 4, there is a concern that sufficient
welding quality may not be ensured in both the spot-welding
and the laser-welding. In particular, in the joining structure
illustrated in FIG. 4, the side outer panel 10 is distorted after
the laser-welding, and hence a problem arises in that the
welding quality and the appearance (visual quality) are
degraded.

Furthermore, the joining structure 50 may be a joining
structure 50A illustrated in FIG. 5.

In the joining structure 50A, a lid box 30A has a shape
different from that of the lid box 30. That is, a step portion 35
is provided in the joining surface 34A of the lid box 30A. The
step portion 35 is formed at the boundary between the first
area Al and the second area A2, and is bulged from the first
area Al toward the second area A2 so thata gap is not formed
between the joining surfaces 34a and 44aq in the first area Al
and a gap having a uniform separation distance d2 is formed
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between the joining surfaces 34a and 44aq in the second area
A2. In other words, the first area Al and the second area A2
face each other so as to be separated by the step portion 35
provided in the joining surface 34a of the joining portion 34
of the lid box 30.

According to the joining structure 50A, since the joining
states respectively suitable for the spot-welding and the laser-
welding are realized by providing the first area Al and the
second area A2 in the joining area S as in the joining structure
50, sufficient welding quality may be ensured in both the
spot-welding and the laser-welding.

Furthermore, the step portion separating the first area Al
and the second area A2 from each other does not need to be
essentially provided in the joining portion 34, but may be
provided in the joining portion 44. Further, the step portion
may be provided in both the joining portion 34 and the joining
portion 44.

Furthermore, the side outer panel 10 is provided with three
tongue-shaped portions 40A, 40B, and 40C, but the number
of the tongue-shaped portions is not essentially limited to
three. For example, a configuration may be employed in
which two or four or more tongue-shaped portions are pro-
vided.

REFERENCE SIGNS LIST

1: vehicle body

10: side outer panel

30: lid box

34: joining portion

34a: joining surface

35: step portion

40A, 40B, 40C: tongue-shaped portion
44: joining portion

44a: joining surface

50, 50A: joining structure
Al: first area

A2: second area

S: joining area

The invention claimed is:
1. A 1id box joining structure that joins a lid box to a side
outer panel of a vehicle body,

wherein a joining area where a joining surface of the side
outer panel faces ajoining surface of the lid box includes
a first area where the joining surface of the side outer
panel and the joining surface of the lid box come into
contact with each other and are supposed to be subjected
to spot-welding and a second area where the joining
surface of the side outer panel and the joining surface of
the lid box are separated from each other by a predeter-
mined gap and are supposed to be subjected to laser-
welding, and

wherein the spot-welding is performed in the first area or
the laser-welding is performed in the second area.

2. The lid box joining structure according to claim 1,

wherein a separation distance between the joining surface
of the side outer panel and the joining surface of the lid
box gradually increases from the first area toward the
second area.

3. The lid box joining structure according to claim 1,

wherein at least one of the joining surface of the side outer
panel and the joining surface of the lid box is provided
with a step portion, and the first area and the second area
are separated from each other by the step portion.
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